Introduction
Multicomponent reaction processes, in which three or more reactants are combined in a single chemical step to produce products that incorporate substantial portions of all the components, naturally comply with many of these stringent requirements for ideal organic syntheses.
1 Multicomponent reactions can be applied for the synthesis of various heterocycles. 2−5 1,3,4-Oxadiazoles are heterocyclic compounds with two nitrogen atoms and one oxygen atom in a five membered ring. 1,3,4-Oxadiazoles are important heterocycles, because they have broad biological activities such as antiviral, 6 antibacterial, 7 antitumor, 8 antituberculosis, 9 antiinflammatory, 10 anticonvulsant, 11 and anti-Alzheimer activities. 12 There have been many efforts towards the synthesis and investigation of biological activities of 1,3,4-oxadiazole derivatives in the last two decades. Several methods have been reported in the literature for the synthesis of 1,3,4-oxadiazoles such as reaction of acylhydrazines with isothiocyanates, reaction of carboxylic acids with acid hydrazides, reaction of hydrazide with carbon disulfide in basic medium, cyclodehydration reaction of diacylhydrazines, reaction of hydrazides with orthoesters, cyclization oxidative reaction of N -acylhydrazones, and reaction of N -acylbenzotriazoles with acyl hydrazides. 13−20 Recently, a one-pot method for the synthesis of 1,3,4-oxadiazole derivatives from (Nisocyanoimino)triphenylphosphorane has been reported. 21−25 No procedure has been reported for the synthesis of 1,3,4-oxadiazoles by multicomponent reaction of (N -isocyanimino)triphenylphosphorane in the presence of trichloroacetyl isocyanate, and thus, in connection with our interest in the synthesis of heterocycles,
26−28
we report a three-component reaction of benzoic acid derivatives (1), ( N -isocyanimino)triphenylphosphorane * Correspondence: shajari nahid@yahoo.com (2) , and trichloroacetyl isocyanate (3) leading to 5-aryl-N -(trichloroacetyl)-1,3,4-oxadiazole-2-carboxamide derivatives (4).
Results and discussion
The benzoic acid derivatives (1) Three-component reaction of ( N -isocyanimino)triphenylphosphorane, trichloroacetyl isocyanate, and benzoic acid derivatives (see Table) . A mechanistic rationalization for this reaction is depicted in Scheme 2. Nucleophilic addition of (Nisocyanimino)triphenylphosphorane (2) to trichloroacetyl isocyanate (3), which is facilitated by its protonation with the carboxylic acid 1 leads to the nitrilium intermediate 
Conclusions
The reported method offers a mild, simple, and efficient route for the preparation of 5-aryl-N -(trichloroacetyl)-1,3,4-oxadiazole-2-carboxamide derivatives via a three-component reaction of benzoic acid derivatives, (Nisocyanimino)triphenylphosphorane, and trichloroacetyl isocyanate in high yields and under fairly mild reaction conditions.
Experimental
The starting materials and solvents were obtained from Merck (Germany) and Fluka (Switzerland) and were used without further purification. The melting points were measured on an Electrothermal 9100 apparatus and are uncorrected. The IR spectra were recorded on a Jasco FT-IR 6300 spectrometer. The 1 H and 13 C NMR spectra were measured (CDCl 3 solution) with a Bruker DRX-250 Avance spectrometer at 250.0 and 62.9 MHz, respectively. The elemental analyses were realized using a Heraeus CHN-O-rapid analyzer. Mass spectra were recorded on an Agilent Technology (HP) 5973 mass spectrometer operating at an ionization potential of 70 eV.
General procedure for the preparation of 4
To a magnetically stirred solution of ( N -isocyanimino)triphenylphosphorane (2) (1 mmol) and trichloroacetyl isocyanate (3) (1 mmol) in CH 3 CN (7 mL) was added dropwise at room temperature a solution of benzoic acid derivatives (1) (1 mmol) in CH 3 CN (5 mL) over 15 min. The mixture was stirred for 24 h. The solvent was removed under reduced pressure, and the viscous residue was purified by preparative thin layer chromatography using silica gel powder and petroleum ether:ethyl acetate as solvent (10:3). The solvent was removed under reduced pressure and the pure products were obtained.
The characterization data of the compounds are given below: 
5-(4-Bromophenyl)-N -(trichloroacetyl)-1,3,4-oxadiazole-2-carboxamide (4a)

5-(4-Chlorophenyl)-N -(trichloroacetyl)-1,3,4-oxadiazole-2-carboxamide (4b)
5-(4-Fluorophenyl)-N -(trichloroacetyl)-1,3,4-oxadiazole-2-carboxamide (4c)
White needle crystals; Yield: 83%. mp 136. 
